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Abstract 
The article presents the issues concerning the impact of a seaport on the port conurbation transport system. A seaport activity is 
related to the movement of goods, which undoubtedly increases cargo streams in the conurbation transport system. Thus, it can 
be concluded that the development of objective functions fulfilled in a seaport affect the conurbation transport system, including 
the logistics system for goods in this area. The second factor that affects the cargo logistics system in urban areas is the sectoral 
structure of cargo transport provided from the seaport as well as to the seaport. 
The article presents an analysis of the level of development of objective functions in the port of Szczecin and the sectoral 
structure of cargo transported by land to and from the hinterland of the seaport. The flows of cargo generated by these functions 
and their share in the Szczecin metropolitan transport system were analyzed. The analysis demonstrated that along with the 
development of the logistics distribution function, the amount of cargo generated in the seaport area, for which the place of 
delivery is the Szczecin urbanized area and other urban areas located at a distance of several dozen kilometers, increases.  The 
analysis also showed which areas of the Szczecin conurbation are particularly burdened by cargo generated by the port of 
Szczecin and what sectoral and logistic solutions should improve the efficiency of cargo flows, both the transit ones and these 
which are delivered to the area of the city and neighboring towns. 
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1. Introduction 
The historical development of trade using sea routes lead both to the development of seaports and, at the same 
time, to the development of coastal regions and port conurbations. As a result, spatial arrangements were created, 
which fulfilled functions typical of urban and economic centers. Network transport systems, whose task was to meet 
transport needs related to the movement of both persons and goods, were created in these spatial structures. The 
needs were generated by the dwellers of the port region and the city as well as trade in which goods in transport 
processes were provided services for by the seaport and its transport via the area of the region and the city.   
In many cases, the effect of the historical development of the port city - seaport was the development of a 
uniform spatial arrangement and consequently a shared transport network system with overlapping transport flows 
generated by the city and its economic operations as well as the seaport fulfilling its objective functions within its 
area related to cargo handling in the land-sea transport processes. Therefore, the scale of cargo handling within 
various objective functions of the seaports has its influence on the development of a logistic system in the urbanized 
areas of the city / port metropolis by 'supplying' this system with streams of transit and target cargo.  
2. Transport needs and traffic flows generated by them. 
Transport needs should be separated from a group of numerous, generic, instrumental needs related to the 
fulfillment of specific objectives, tasks and intentions. In contrast to basic, biological, sociological and cultural 
needs, they are related to production and social activities performed by man. They are inherently connected with the 
national economy operations and social life organization (Rydzkowski & Wojewódzka-Król, 2008). Transport needs 
evolved along with the social and economic development of humankind. It was accompanied by creation of 
transport systems which corresponded to the changeable nature of these needs as well as technological possibilities, 
the level of organization of transport processes and its legal determinants. Passenger and cargo transport, 
forwarding, storage and a number of related activities, handling and finally logistics are primary components of 
transport processes which are necessary segments of supply chains and networks as well as logistics chains.  
The reference books provide different classifications of transport needs, which results from various authors' 
approaches to these issues. By developing the approach presented by W. Rydzykowski and K. Wojewódzka-Król 
(Rydzkowski & Wojewódzka-Król, 2008), the generalized transport needs can be divided into 4 groups. Mutual, 
spatial and temporal interactions among settlement, production and services, for which transport is necessary for 
their functioning, generate (Montwiłł, 2011): 
x transport needs within a settlement pattern related to the fulfillment of basic needs and higher category needs of 
people who inhabit a conurbation / metropolis. 
x transport needs within a manufacturing system and among manufacturing systems resulting from the necessity 
to provide efficient operations of complex production at each stage - from acquiring raw materials to final 
production. 
x transport needs created at the junction of the settlement pattern and the production system related to commuting 
made by conurbation / metropolis dwellers. 
x transport needs created at the junction of the settlement pattern and the production system related to the 
necessity of providing a production effect to consumption places, especially to conurbation / metropolis areas. 
 
The generalized systematics of transport needs allows to systematically develop them multi-directionally as well 
as determine in which groups passengers or cargo or passengers and cargo are transported, and, at the same time, 
determine their precedence (Table 1). 
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Table 1 Movement of passengers and cargo within the bounds of particular, generalized transport needs - characteristics (own work by Montwiłł, 
2011). 
Groups of 
transport needs 
Passenger/cargo 
transport  
Type of of 
movement 
Movement 
objective 
within production 
systems and among 
production systems 
cargo transport 
(mainly) 
 
passenger transport 
(marginally) 
permanent  
 
 
permanent 
cargo transport (from raw materials to finished products) 
related to processes of supply at particular stages of complex 
production and manufacturing; 
movement of passengers who take part in a production process 
within settlement 
patterns 
passenger transport 
(mainly) 
 
 
 
 
 
 
 
 
 
cargo transport 
(marginally) 
systematic  
and mandatory  
 
 
optional 
 
 
 
incidental 
 
 
optional 
movement of passengers, related to the necessity of everyday 
commuting to institutions and service centers situated within a 
settlement pattern; 
movement of passengers, related to shopping, tourism, leisure, 
fulfillment of cultural needs, participation in social, political and 
family life, recreation, doing sports and tourism; 
movement of passengers, related to running errands, health 
protection, lifesaving actions and other incidental cases; 
cargo transport related to the fulfillment of basic needs of 
settlement patterns as well as transport related to moving house, 
furnishing, etc.  
at the junction of 
production systems  
and settlement 
patterns 
cargo transport permanent movement of goods (finished products) from a place of 
production to a place of consumption as a fulfillment of people's 
demand for manufactured goods  
at the junction of 
production systems  
and settlement 
patterns 
passenger transport permanent movement of passengers as labor force from settlement places to 
production places, which results from various spatial placements of 
these systems 
 
 
By their very nature, transport needs are unequal and heterogeneous both in the spatial and temporal systems, 
which results in the occurrence of unfavorable phenomena in transport logistics. The places where passenger and 
cargo movement is concentrated are urbanized areas where the transport infrastructure is very often unsuitable for 
generated traffic flows. As a result, the phenomenon of congestion in these areas, with a prevailing linear and point 
road transport infrastructure, can be observed. If this is the case, each additional traffic flow related to transport of 
transit goods generated by seaports, inland ports or industrial parks can lead to an increase in congestion. It forces 
the entities who manage urban logistics to continually adjust the transport system in the urbanized areas to the traffic 
flows which result from the above transport needs. 
3. The issues of spatial order in the seaport - port city system  
Not only are the modern seaports (operating as logistics centers) the transport hubs which allow to change the 
means of transport by way of cargo or ITU (Intermodal Transport Unit), but also they are areas in which forwarding 
and logistics services, typical of integrated logistics centers, are provided. Many ports worldwide also operate as 
places of production, and therefore their seaport areas become multi-functional economic systems with developed 
objective functions including transport, distribution and logistics as well as industrial and commercial functions.  
Each function generates cargo streams which often become a component of a transport logistics system in 
urbanized areas. This happens especially in the case of historically mutual development of seaports and port cities.  
In Europe, most ports with centuries-old traditions occupy a part of the city / metropolis area, and at the same time 
they are also components of urban logistics for passenger and cargo transport.  
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By performing a geographical spatial analysis of the location of seaports with regard to foreland and hinterland, 
C. Ducruet, T. E. Notteboom and P. W. de Langen (Ducruet & Notteboom & de Langen, 2009) indicated solutions 
in which seaports in a local system are components of urbanized areas. However, based on the example of the port of 
Dunkirk, Fremont and V. Lavaud-Letilleu (Fremont & Lavaud-Letilleu, 2009) pointed out limitations in the 
development of a seaport if it is a component of an urban area. If this is the case, on the one hand the urbanized areas 
can hamper the development of a port, but on the other hand operations of a seaport can be one of the factors which 
contribute to the complexity of a city's logistics system with regard to transport. 
Figure 1 A seaport as a component of the urban area (Fremont & Lavaud-Letilleu, 2009) 
 
Figure 1 shows a diagram of the seaport - port city system, where the port is a component of the metropolitan 
(urban) spatial system. In this case, as K. Krośnicka (Krośnicka, 2005) observed, the port city is an area whose 
structure was shaped as a result of development shared with the seaport located within its area (or in close proximity 
to it). At the same time the city becomes a base and direct hinterland which is necessary for the functioning and 
development of the port as well as logistic and industrial parks adjacent to the port.  It results in a system of spatial, 
transport and logistic connections of the port with its immediate surroundings and creation of a shared spatial 
arrangement in the historical development.  
A. Grzelakowski (Grzelakowski, 2005) indicates that if this is the case, the operations of a seaport can positively 
or negatively influence efficiency of the functioning of a spatial arrangement with the port included as its 
component. In the first case, the port generates specific benefits for its immediate environment. They result from a 
synergy effect of the port - city / region system. The two organisms become beneficiaries of shared organizational, 
legal and economic solutions which provide an opportunity to shape an effective, high added-value spatial order. In 
the second case, there is a disharmony in the functioning of a shared spatial arrangement with high costs arising, 
which results from barriers the two organisms encounter in their development. They can be related to uncorrelated 
development strategies including the development of the port land and areas adjacent to it, directions of the 
development of the city and regional transport infrastructure which exclude directions of the port development, 
which results in the occurrence of new transport flows. In the long term, the increasing dysfunction of a shared 
spatial arrangement must lead to limitations in the development of both the city and the seaport. 
A spatial arrangement in which, as shown in Figure 1, there is a port metropolis between the hinterland and the 
very port itself, is a reason why cargo streams handled in the land and sea transport chains have to be moved via the 
spatial arrangement of the urbanized city area. Bearing the above in mind, a very important issue with regard to the 
dual port - city arrangement is taking such actions by both organisms, which allow to seize chances to continue their 
shared development. One primary component which allows to seize these chances is creation of a uniform spatial 
order which, in the area of transport logistics, includes the current and future traffic flows generated by both 
organisms. These traffic flows include the ones generated by the city, the port as well as those which are connected 
with interactions occurring between the seaport and port city. 
  
 
 
Seaport 
City 
Hinterland 
Foreland 
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4. Cargo traffic generated in the urbanized areas by the objective functions of a seaport 
 
As stated previously, transport needs generate specific traffic flows. Therefore, to create a spatial order in the 
segment related to the transport system and urban logistics of the port - city spatial arrangement, it is necessary to 
anticipate future traffic flows and create a specific transport infrastructure as a basis for the development of an 
efficient system for the movement of passengers and goods in this dual arrangement.  
In his research on the functioning of the seaports in Europe, the author has also analyzed the issues regarding the 
structure of cargo streams generated within the bounds of objective functions fulfilled in this arrangement. They 
include transport, industrial, commercial, distribution and logistics-distribution functions. On the other hand, the 
cargo structure, the level of the development of particular functions, the mutual relationships among them, the form 
of port operations, the form of cooperation among port companies and connections with the city / region as well as 
hinterland and foreland are dependent on the port generation. The higher the generation (Montwiłł, 2014), 
x the bigger its share in handling containerized cargo and wheeled cargo in general, 
x the broader range of its operations and array of services together with the developed distribution or logistics-
distribution function, where the port operates as an integrated logistics center, 
x the bigger the port users’ share in the creation and management of cargo movement in supply chains, 
x the higher VAL (Value Added Logistics) created in the seaport area, 
x the bigger organizational and capital integration of port enterprises in the processes of cargo handling, 
x the closer the relationships of the port and port city where the development strategies of both organisms are 
coincident in the context of creating a uniform spatial arrangement. 
The demonstrated qualities of the developed seaports are their response to the challenges of the New Economic 
Geography, NEG, as well as their role in creating logistics and cargo transport transferred in supply chains for which 
the issues in relation to their management include the ones regarding the movement of goods as well as storage 
management in the processes of supply and distribution. The sea transport has a nearly 90% share in the global trade 
(Ducruet & Notteboom & de Langen, 2009), which proves the importance of seaports operating as centers and 
logistic platforms in the transports systems and supply chains. Naturally, for different countries or regions the ports 
share in the fatherland’s trade can differ. For example, in South Korea it is approximately 99%, but in Poland it is 
about 33%. Nevertheless, in each of these cases seaports become a space concentrating a growing array of business 
activities which not only include a broad range of forwarding and logistics services, but also the activities with 
regard to production of goods (Montwiłł, 2014). Therefore, a port meets the demand formulated in the UNCTAD 
resources (UNCTAD, 2004) and becomes a logistic center with not only a developed, traditional business of land 
and sea cargo handling (Maritime Logistics Center), but also a broad array of cargo services in the hinterland-
hinterland relationship (Inland Logistics Center).  
In the ports whose development was correlated with the port city, as stated previously, a seaport and the terrain 
adjacent to it are often places of concentrated production operations in which location rent is used:  
x in the settlement area - labor force and the local selling market optionally, 
x in the seaport area - a developed transport and storage system which optimizes transport processes and storage 
management in the processes of delivery and supply,  
x over sea basins, especially in the case of shipyard, off-shore and steel structure production. 
Figure 2 shows a spatial diagram of a seaport with the above mentioned qualities, where the following  fields can 
be distinguished: maritime logistics center, land logistics center and industrial park. Such a broadly operating 
seaport functions as an integrated, multi-functional logistics center or logistics platform which generates specific 
traffic flows which are mainly connected with transport of goods. They are the goods for which the urbanized area 
of the city / conurbation is a transit or target area. Hence, the multi-directional movement and their different 
structure, which is demonstrated in Table 2.   
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Figure 2 A seaport as a logistics platform (own work) 
 
Table 2a Traffic flows generated by particular fields of a seaport area which is a component of the urbanized system port - city port (own work) - 
characteristics. 
Field Transport  Type of traffic 
flow 
Characteristics of traffic flow 
Maritime 
Logistics 
Center 
of goods 
 
 
  
transit for the 
urbanized area 
 
 
transport (in / on) of each category goods handled by the port where within its 
transport function handling, storage and manipulations are performed;  
volume of transport in relation to cargo traffic in the port - from several dozen 
thousand tons to several hundred million tons; 
multi-modality of transport to and from hinterland using road, railway, inland and 
pipeline transport; 
sectoral structure of hinterland transport: 
- liquid bulk - pipeline, inland and rail transport, 
- dry bulk - rail, inland (prevailing) and road transport 
- containerized - road, rail and inland transport 1,  
- wheeled - road (prevailing), rail and inland transport, 
- bulk (remaining) – rail (prevailing), inland and road transport. 
Inland 
Logistics 
Center 
of goods 
 
 
 
 
transit for the 
urbanized areas 
 
 
 
 
 
 
 
 
target for the 
urbanized areas 
transport of goods (raw materials and semi-finished products) from a place of 
production to the port distribution centers within the processes of supply; 
transport of goods (finished product) from a place of production to the port 
distribution centers within the processes of supply; 
volume of transport in relation to the cargo traffic at distribution centers - from 
several dozen thousand tons to several hundred million tons; 
multi-modality of transport to and from hinterland using road, railway and inland 
transport; 
sectoral structure of transport hinterland: 
- containerized – road, rail (prevailing) and inland transport,  
- general (remaining) - rail (prevailing), inland and road transport. 
transport of goods (raw materials and semi-finished products) from distribution 
centers to manufacturing enterprises situated in the port conurbation; 
transport of goods (finished product) from distribution centers to the stores 
situated in the area of port conurbation where transport is provided by road in the 
last mile system, 
volume of transport in relation to the conurbation / metropolis population. 
Maritime  
logistics center 
                     Inland  
logistics  
center 
Industrial park 
Multimodal and 
intermodal terminals 
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Table 2b Traffic flows generated by particular fields of a seaport area which is a component of the urbanized system port - city port (own work) - 
characteristics. 
Field Transport  Type of traffic 
flow 
Characteristics of traffic flow 
Industrial 
Park 
 
of goods transit for the 
urbanized areas 
 
 
 
 
 
 
 
 
 
 
 
 
target for the 
urbanized areas 
transport (in) of goods (raw materials and semi-finished products) from a place 
of production to port industrial parks with the aim of further processing into a semi-
finished product or finished product; 
transport (on) of goods from port industrial parks to places of further processing 
(semi-finished products) or sales (finished product); 
volume of transport in relation to the level of production - from several dozen 
thousand tons to several hundred million tons; 
multi-modality of transport to and from (hinterland) using road, railway, inland 
and pipeline transport; 
sectoral structure of hinterland transport : 
- liquid bulk - pipeline, inland and rail transport, 
- dry bulk - rail, inland (prevailing) and road transport 
- containerized – road, rail and inland transport,  
- general (remaining) - rail (prevailing), inland and road transport. 
transport of goods (finished product) from the port industrial parks to the stores 
situated in the area of port conurbation where transport is provided by road in the 
last mile system, 
volume of transport in relation to the conurbation / metropolis population.  
All passenger 
transport 
 
target for the 
urbanized area 
transport of employees from their place of residence to the port and back 
Re 1 (2a) - the sectoral structure of transport of containers from hinterland to hinterland of a seaport depends on the volume of container traffic 
and the role of terminals in the containerized cargo transport system - the higher the traffic and directed container flows, the bigger rail transport 
share (including inland transport in some European ports), i.e. in small ports with their traffic at a level of roughly 150,000 to 200,000 TEU the 
road transport prevails, but at big terminals which often function as hubs (a level of several hundred thousand TEU), the road transport (and 
inland transport) share increases, whereas at large container European ports the rail transport share has currently decreased by 50% and is tending 
to decrease even further.  
 
As shown in Table 2, the particular fields of business activity conducted in the area of a seaport generate specific 
traffic flows, particularly flows of cargo. What should be indicated in the analysis of the sectoral structure of cargo 
transport to hinterland and from hinterland of a seaport is that for the urbanized areas the biggest problem is these 
goods which are transported by road transport, which, for years, has been the basis for creating transport systems in 
urbanized areas. Needless to say, the author is aware of the fact that changes in urban logistics are tending in the 
direction of increasing the importance of rail transport in the city / conurbation transport systems, but as a result of 
spatial limitations related to the historical development of settlement areas, changes in the sectoral structure are 
costly and not always possible. Therefore, in the urbanized areas road transport still prevails. In particular it is 
related to supplies at the final transport distance (last mile) of goods in the distribution processes. 
Table 2 indicates that the road transport share in transport in general to hinterland and from hinterland of a 
seaport depends on such factors as the structure of cargo handled in land-sea transport chains (Maritime Logistics 
Center) within the bounds of its transport function, the level of development of the logistics-distribution function 
(Inland Logistics Center) and the volume and production structure fulfilled by companies within the bounds of the 
industrial function (Industrial Park). 
The European experience and statistical data indicate that with an increase in containerized cargo traffic (MLC) 
and the development of the logistics-distribution (ILC), as well as industrial (IP) function, the road transport share in 
transport to hinterland and from hinterland increased. Consequently, congestion increased too, which resulted in 
measurable economic losses. The environmental pollution, which is one of negative external costs generated by road 
transport, also increased. In response to these negative consequences related to generation of new traffic flows in 
road transport on seaports hinterland, a number of actions aimed at changing the sectoral structure of cargo coming 
and going from these ports were taken. As a result, at the beginning of the 90s of the 20th century transport policies 
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of numerous EU countries emphasized development of intermodal and combined transport. Consequently, a number 
of forwarding and logistics solutions were created, which allowed to shift containers from road transport to rail and 
inland transport. The above is also related to transporting other intermodal transport units (ITU). As a result, in the 
ports, whose position was dominant in this respect, the sectoral structure of transport to hinterland changed (with the 
road transport share decreasing considerably). 
 
5. Transport flows generated by the port of Szczecin in the port- city spatial arrangement - case study  
The dual spatial arrangement of the port and city of Szczecin is an example of a historic, interdependent 
development of a city port and seaport situated as a component of an urban organism. As a result, both organisms 
create a shared social and economic area in which cargo streams generated by the seaport are a component of the 
Szczecin conurbation transport system and have influenced the shape of urban logistics in this regard (Fig. 3). 
Figure 3 A diagram of the spatial arrangement of the port and city of Szczecin (own work using the maps of Biuro Hydrograficzne 
Marynarki Wojennej in Gdynia [Navy Hydrographic Office in Gdynia]) 
 
The diagram of the spatial arrangement of the seaport and city of Szczecin demonstrated in Figure 3 shows that 
the port and city create a shared spatial order. It is worth noticing that the port is located in the Oder river estuarine 
The main fields 
of operations 
performed by the 
port of Szczecin 
- IP + MLC, 
- MLC + ILC 
The main 
urbanized areas 
of Szczecin   
A diagram of 
the road 
transport 
infrastructure 
which receives 
traffic flows 
generated by 
the port and 
city   
The Oder river estuarine area 
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area which naturally divides the city into two parts: western and southern. The parts are connected with the road and 
rail infrastructure. Figure 3 shows the primary system of road transport infrastructure which receives traffic flows 
generated both by the city and the port. It also shows which fields of the port play an MLC role and which function 
as an ILC or IP, which influences the sectoral structure of cargo transport at hinterland (see Table 2). 
The analysis, which was carried out within the bounds of the author's own work, regarding the relationship 
between the structure of cargo streams generated in the seaport area and the cargo structure of land and sea transport 
chains as well as the level of development of particular objective functions, became the basis for determining trends 
in the sectoral structure of transport from and to hinterland of the port of Szczecin. They are the trends which allow 
to define a structure of future cargo flows in the transport system in the urbanized areas of Szczecin conurbation 
which are one of the primary factors of the development of the sectoral structure of transport infrastructure and 
transport system in the future. 
Table 3 shows the structure of cargo traffic in the port of Szczecin together with a reference to the fields of the 
Szczecin seaport activities as well as its specific objective function.   
  
Table 3 The cargo traffic in 2014 in the area of the seaport of Szczecin with reference to its fields of activity and objective functions (own work 
using data from Statistical Yearbook of Maritime Economy 2015) 
 Grand total Liquid bulk 
 
Dry bulk Containerized Other general cargo 
Handling 
(‘000 tons) 
8,2501 1,045 4,944 520 1,7401 
Fields  MLC – prevailing 
ILC – distribution 
of some types of 
cargo belonging to 
petroleum products 
and other liquid bulk 
MLC – prevailing 
ILC – distribution and 
assortment of some 
types of cargo 
belonging to 
agricultural products 
and other dry bulk 
IP – supplies of raw 
materials   
MLC – prevailing 
 
MLC – prevailing 
ILC – distribution and 
assortment of some types 
of cargo belonging to 
forest products and other 
general cargo 
IP – supply of semi-
finished products and 
production materials and 
distribution of finished 
goods  
Objective 
functions 
 Transport function 
Logistics and 
distribution function 
Transport function  
Logistics and 
distribution function 
Industrial function 
Transport function 
Logistics and 
distribution function 
Transport function  
Logistics and 
distribution function 
Industrial function 
Sectoral 
structure of 
transport 
(hinterland)  
Railway truck - 
60% 
Barge - 8 % 
Truck - 32% 
Railway truck - 60% 
Truck - 40% 
Railway truck - 66% 
Barge - 12% 
Truck - 22% 
Truck - 100% Railway truck - 52% 
Barge - 12% 
Truck - 36% 
Type of 
traffic flow 
in the 
conurbation 
area 
 Transit - mainly Transit - mainly 
Target - selected cargo 
Transit - mainly 
Target 
Transit 
Target 
1 - over 90 tons of steel and other materials used for production of steel structures, including ships and ship repairs, were taken into account (what 
was not taken into account in the statistical data was cargo traffic in the port of Szczecin) 
 
The analysis of the functioning of the port of Szczecin (which was performed within the bounds of the research 
study) with regard to the fields of its activities, its cargo structure and generated traffic flows indicates that when an 
array of forwarding and logistics services for cargo is broadened, the sectoral structure of cargo transport from and 
to hinterland changes. Road transport has a bigger and bigger share in this structure, which is connected with the 
fact that the logistics and distribution function develops with goods in the processes of supply and distribution 
delivered to direct customers located in the hinterland of the port, together with deliveries in the "last mile" system. 
Examples of such direct deliveries from and to the port of Szczecin include: 
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x granite blocks delivered by sea to the port distribution center and then transported with vehicles to processing 
plants located throughout Poland; 
x cocoa beans, which are stored in the distribution storehouse, undergoing the process of fumigation, delivered 
Just in Time (JiT) to the chocolate manufacturers; 
x biomass delivered to the port distribution center by sea and road and then delivered JiT with vehicles to 
Elektrownia Szczecin (Szczecin Power Plant); 
x LPG (Liquefied Petroleum Gas) delivered by sea to the distribution tanks at the Orlen port terminal and then 
distributed with tank trucks to the customers in the hinterland, including fuel stations located in the Szczecin 
conurbation; 
x non-ferrous metals scrap delivered to the port terminal by road, sorted, batched and delivered by sea and road to 
steelworks; 
x delivery of steel, construction materials, components, consumables for ship and steel structure manufacturers 
situated within the port area. 
The above examples of cargo streams confirm the previously presented thesis that the development of the 
logistics-distribution function as well as the industrial function of a seaport leads to an increase in the flow of cargo 
transported by road transport with a decreasing share of rail transport. As a result, the structure of traffic flows 
generated by the port changes, which is of especially significant importance to the development of urban logistics in 
which road transport plays a key role in the transport system of an urbanized area. It is the same in the case of the 
city of Szczecin, where the main traffic artery between the eastern and western part of the conurbation is supplied 
with cargo streams generated by the seaport (Fig. 3). In 2014 heavy goods vehicles transported approximately 2.6 
million tons of cargo from and to the port area, i.e. 260 thousand heavy goods vehicles for which an average load 
weight was assumed at 10 tons (majority of vehicles transport their load only one way - to or from the port).  
 
6. Organizational, technological and logistic solutions which limit the negative environmental impact of the 
increased cargo streams generated by a seaport 
 
The analysis of functioning of the port of Szczecin as well as the adopted strategy of its development will lead to 
further development of its logistics-distribution and industrial function and therefore to the development of its 
activity fields related to the functioning of ILC and IP. Consequently, the port will be generating more traffic flows 
based on road transport with the increasing supplies in the "last mile" system. Therefore, the conurbation road 
infrastructure in the main traffic artery between the two parts of the city will have to receive bigger and bigger 
traffic flows generated by the seaport. This means it will be necessary to continually increase its traffic capacity, 
which will allow to minimize the congestion phenomenon incurring measurable losses both for the city and the 
seaport. 
Therefore, some actions reverting this trend and sorting out as well as reducing traffic flows in road transport will 
have to be taken, which will eventually lead to decreased congestion. At the same time, a demand for a reduction in 
external transport costs, including the negative influence on the natural environment and population of the city of 
Szczecin, will be satisfied.  
Actions which are supposed to fulfill the above objectives can be divided into three segments. The first one will 
relate to technical solutions improving traffic capacity of the road infrastructure linking the port with hinterland. The 
second segment will be a new arrangement of cargo transport processes from and to the port and the cargo which is 
transported in the “last mile” system. The third segment will relate to shifting part of the cargo from road transport 
to rail and inland transport.  
Technical solutions improving traffic capacity of the road infrastructure in the urbanized area (as is in the case of 
Szczecin), will be connected with further modernization of the road from the port to the freeways and highway 
running near the city. Based on the solutions, which have already been applied, it will be necessary to build more 
grade-separated interchanges, additional road junctions and new road lanes. These actions will allow to do away 
with non-grade-separated intersections with traffic lights which undoubtedly improve the traffic safety, but also 
cause traffic slowdown and an increase in emission of exhaust fumes and heat produced by vehicles in motion. A 
logistically arranged multi-level traffic system in road transport allows to facilitate (by means of complex grade-
separated road connections) traffic flows of vehicles, and thus increase the speed of movement and flow (decreased 
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congestion) of this traffic, which results in reduced transport time (transport economics), increased traffic safety and 
reduced emissions of exhaust fumes and heat (reduced external costs). 
The actions in the segment of organizing cargo transport processes from hinterland to the port and from the port 
to hinterland as well as this cargo which is transported in the “last mile” system should be focused on reduction of 
transport costs, including external costs, by means of various logistic solutions. Examples of solutions in this 
respect: 
 introducing by the municipality in cooperation with the port an “open time windows” system for vehicles 
transporting cargo to/from the port at the time when the volume of traffic in the city is the lowest (night 
hours, late morning hours); this solution which, to a limited extent, has been already in use is related to 
containers coming and going to/from the port, 
 implementing regular transport logistic arrangements relating to general cargo by means of large trucks 
performing deliveries to the port distribution centers, which will naturally drive out transportation of 
smaller batches by smaller trucks, which will allow to reduce the number of vehicles using the municipal 
road infrastructure,  
 introducing the “last mile” system used in the city of Bologna (Montwiłł, 2014) for cargo delivered to the 
city with a modification consisting in the use of freight trams in the city distribution processes, 
 swap body ITUs and semitrailers used more often than currently in the processes of cargo delivery and its 
transport from the port, which will allow to implement intermodal solutions resulting in cargo shift from 
road transport to rail transport. 
The third segment will relate to shifting part of cargo from road transport to rail and inland transport. It is in 
compliance with the provisions of the EU White Paper of 2011 in which one of the objectives is to shift transport 
from roads to other modes by 2030 - 30% of road freight  transported over 300 km (White Paper 2011). In the case 
of the port of Szczecin these actions will be connected with:  
 building a versatile intermodal/combined transport terminal which is capable of handling lo-lo and ro-ro 
containers, semitrailers and swap body ITUs,  
 organizing transport of ITUs from the port of Szczecin by means of trains which on a regular basis arrive at 
the intermodal terminals situated on railway E59 and E-C 59, 
 organizing transport for part of dry and liquid bulk cargo by means of inland navigation to the inland ports 
located on the Oder and Warta rivers; this means it will be necessary to renovate these ports and adapt them 
to handling and storing the indicated cargo. 
Implementing the above actions will result in a change in the sectoral structure in cargo transport to hinterland 
of the port of Szczecin by way of an increased rail and inland transport. As mentioned previously in this academic 
discussion, these actions in the area of municipal logistics and multi-sectoral transport logistics should satisfy the 
demand for improving efficiency of the cargo transport systems (including the ones in the urbanized areas). They 
will also lead to a reduction in the external costs of transport by limiting cargo transport by road. It is a well-known 
fact that from all the transport modes it is the one which leads to negative consequences on the natural environment. 
 
 
Conclusion 
If a port and city create a shared spatial system, the transport system of the urbanized area must include the 
present and future traffic flows generated in the seaport area. The factors, which influence their volume and nature, 
include the port traffic volume, the level of development of its objective functions and, as a result, the fields of its 
activity. The development of the industrial and logistics-distribution function and, consequently, the functioning of 
the port as an Inland Logistics Center (ILC) and Industrial Park (IP) leads to the big movement of goods transported 
by road, including the ones delivered to the port conurbation in the "last mile" system. An example of such a 
scenario is the Szczecin conurbation where the port is its spatial component. 
The change in the sectoral structure of cargo transport to and from hinterland of the port in Szczecin in order to 
increase its road transport share is a long-standing process which began at the beginning of the 90s in the 20th 
century. Therefore, the development strategy of the city includes predicted traffic flows which are also generated by 
the seaport. While in the case of the rail infrastructure it was not necessary to increase its potential (it was prepared 
for a significantly much higher volume rail transport than today), in the case of road transport the city had to include 
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a considerable increase in its capacity of the road transport system in its development strategy. In particular, it was 
mainly in relation to the above mentioned traffic artery so that it was capable of not only receiving bigger and bigger 
traffic flows generated by the very conurbation, but the seaport as well. Hence, the long-standing program of 
investment in the road and rail infrastructure (light rail - tramway) which is financed not only with municipal 
resources (including the EU funds acquired by the municipality) but also by the Polish government. It is a program 
which also includes improvement of the access to seaport of Szczecin, as a series of investments under this title were 
performed in the traffic route which fulfills transport needs that arise both in the area of the city and the seaport.   
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